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Key To The Extraterrestrial Messages 

BY H. (,’AMI’AUiNK 

( biWn.sxi/iVd 

Dr. Campaignc presented a series of 29 messages from outer space in 
"Extraterrestrial Intelligence. " NS A Technical Journal. Vol. A'/. No. 2. 
pp. HH jf. and in the Special Mathematics and Engimvrine Issue of the 
Journal, pp. 117 ff. The following article develops n key to these messages. 
Tarngraph numbers parallel the serial numbers of the messages reprinted 
in the appendix beluir. This includes tuv new series - .10 and .'ll —not 
included in the previous article. 

Al every step in the solution we make a guess at the meaning. 
Evidence will quickly accumulate to verily or refute rhis guess. The 
possibility of ambiguity of two consistent solutions is very remote. 
Only in the last steps, where veritication is thin, could rhis happen. 

1. There are 21 symbols, in the order given by this message. 

2. B is equivalent to AA. C to AAA. etc. That is. A— 1: B = 2; C = 3: 

0 = 4: K-!i: F-B: G = 7. 

2. 'Flie symbol I- means the two things that follow are the same. 
LX V means x =v. 

4. Kach stateitieiil has fi symbols, and begins with L. The 4 symbols 
after L must he considered as two things. Kach statement has a K as 
the third letter, which must be t he start of the second thing. Is 
B«KAA:C = KBA;C-KAB; 0 = KCA? If KBA means B+ A, it tits, 

5. These verify our conclusions on 4. The tirst means 0 = l H2-KN. 
the last means 1 t (2 I III = ( It 2) I ;i. 

(i. Kach has live symbols as in 4. They mean l = Mil; 2= Mill; 

1 = M32. Obviously MXY means x-y. 

7. These translate N=l-1: N = 2-2: N = 3-3. N stands for 
zero. U. 

8. These translate 1*011: l) = 00l: 2~OL2: 2-021; U-002; 
0*020: 4 = 022. etc. OXY means the product X X V, 

9. These verily the conclusions of 8. The tirst says that 6= 1 X 2x8. 
the last 4 X (5 X 61 = (4 X 51 X 6. 

Note: So far we have seen two kinds of symbols: digits A through G 
and N. and operators L. K, M, and 0. The two digits following the 
operator are the operands. 

1(1. Translates tutu 4=K22; 2-K21; 1 - Kill: 3-IW1: I - R30. 
HXY must mean X’, exponentiation. R is another binary operator. 
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11. Translates into 2' -4-1-4; 2'= I I 7; 2'-2X I; 2‘ -I. verifying 
our previous conclusions. 

12. Translates into 3*^ 4 1-5; I|* = !1XII. Further verification. 

Note: In our culture we use parentheses to group closely associated 
terms, and as a first step it helps, even though it is not necessary, to put 
in parentheses. To do so unambiguously. start at the right and read 
left In the first operator symbol; put parentheses about the operator 
and the two (|iiantitics to its right. Repeat until no pair of parentheses 
contains more than an operator and two quantities. 

IT Translates into 4 =2‘; J=l I 7; J-| - 1 -- H X -i; *1 I I 3‘. there- 
fore -I -- 8. 

14. We can only introduce parentheses hy assuming I* is an 

operator, so we get 2 1*84; 4 1*82; 1 - B33; and 8 1*62. Thus 

Bx Y-X j Y, division. 

15. Assume II is an operator, getting IH2; 1123; 1 134; 1158; 1168; 
U78; U2 :, 3 2 — U89. The smaller is lirst in each case; so perhaps UXY 
means X precedes Y or X < Y. 

16. The new character must he an operator. Transcribed it gives 

us Q: 0=1; Q: 1 = 3; 1*1 + 1; Q: 0=1X1; (J: 2**2; (J: 2- 2; 

IJ: H(1 = 1) (1 = 21; Q|Q: 3-3 1; Q:8<7. 

Clearly Q means "the following statement is false.” 'Then the next to 
the last is read "it is false that 3x3.” QL will he translated x. The 
second new symbol is not clear, except that it is an operator whose 
operands are statements, not quantities, a Boolean operator. 

Nutr: 0 is an operator with only one operand, unary. 

17. Butting in parentheses shows that S is also a unary operator 
operating on statements. Transcribed they are: S: I I: S: I - 2; 
S: 2-1 I I; S: 1 = 1X1; S: 0=1-1; S: H|(6- 1X«1 (I 6 ; 6)|; 
S: 1 1 1 U 1) (2-2) |. It is apparent that S means "the following state- 
ment is I me” or "i! is asserted that.” The next to the last message 
shows that IIXY means "X implies Y" or "X is a consequence ol S’" 
or maybe "X is logically equivalent to Y,” 

18. Our rule lor parentheses breaks down unless T is a different kind 
of symbol. The lirsl message shows that T may he a unary operator on 
quantifies, so that AT or TA is a quantity. The third message shows 
that it must he the first, since T is last. Buffing in parentheses I his wav 
gives 1T=I;2T=1T+I;5T = 2T+3T; 6T--3TX2T; 7T~7; HIT 8. 
3 1 must he nu ending. On one digit it makes no difference. It combines 
the two digits 10 to make 8. Octal aril hmelic? 

19. Transcribes In I23T~ 1 X 8* f - (2 X8 1 + 3); 

321T = 3X8 J \ (2x8* I 1x8'); 

4567T - (4X8 1 | 5x8') | (Ox K 1 I 7x8 ). 

Clearly T indicates that "the preceding digits lorin an octal 
number.” Bossihly il is an octal point; if so, digits may occur alter it. 
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.Vu/r Ih-cause ill' i he way grouping is implied, it is siillieient to have a 
marker at the end of a number in order to clearly isolate it as a single 
entity. 

2i). In trying to put on parentheses it appears that V is also an 
ending. I in 1 this one combines with both quantities (that is. dibits.) 
ami opera) or. Transcribing by treating V and the preceding symbol as 
a single unit lor the I ime being. we get : 

H I t A\' implies 7 = AV. 

1 will use ■ for II hereafter, liemember that we are not sure of the 
sense nl this sign. !1 3 11 — ■ 2 = AV (1 have omitted the T. 

fh inember t hat 1 IT is nine); 

:i AV= M=AV\* 

f. AV (i ll AV. 

In the nest message if we combine the 0 and V into one symbol the 
message does not parse. Try tJOV as one symbol, getting 
:i | \ (i()V - ■ 2 = COV; 
ti 2xSl)V = . :i = SOV; 

:t IIOV = ■ II = DOV*; 

It is true that AV \ PV = PV+AV: 

It is a tautology that AV X PV = PV x AV; 

It is an identity that AV {- (PV f TV l = (AV -f- l > V I t TV: 

It is asseried that AV x (PV X TV) = (AV d PV) 4- TV; 

AV ^ HV - ■ AV HV * HV AV; 

AV ^ IIV ■ AV"" v HV". 

The meaning of V must be that "the preceding letters as a group 
have an abstract meaning, or are a variable." V is a little like a word 
spacer. 

iYi./f Pulling in parentheses is now complicated by another rule. 
Karli T or V should be packaged with preceding symbols, just how 
many depending on the parsing of the message. Those preceding T will 
all he digits. Those preceding V can lie expected to reoccur as a group. 

21. Pulling parentheses in these messages is ditlicult until we notice 
that ( IV appears in each. They then transcribe into: 

0 1 2 ( (DDnV J - I)|)I)VX3) | = • UV| 1 = D1)K)V | 

|2 - 1)1)1 ) V |; _ 

liv| I l)V||»- 1-I)v| = . 1 1 = I>vf |: 
tiV| l - HV||(i--HV| - ■ O-HV-BV'; 

It is true that 1 1 V| A V ■= HV 1 1 A V * l)V |; 

It is true (hat irV|AV<. HV||HV< AV |. 

In order to complete the parsing we had to assume that UV was a 
binary operator, and in every case t lie operands are statements. It is 
clear from the algebra that UV means "or." 'Phe last message shows 
that l 1 means < , rather than < as 1 had it. 
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22. We notice that TV is used in every message, and parallels tlu* 
usage of UV. Assuming TV is a binary Boolean operator, the messages 
parse. 

It is false that TV|AV< BV||BV<; AV|; 

1 1 is false that TV| A V = BV 1 1 A V * BV |; 

TV|AV‘ = 4||0<AV| =■ AV = 2; 

AV > BV - ■ | UV < A V | or | BV = A V |; 

It Ls true that not TV (IV HV = * (i V or HV; 

It is true that GV and H V = • TV (IV HV; 

AVorlBVorCV) = (AV or BV) or CV; 

TV| AV r l'V| BVCV || = TV||TV AV BV|OV|; 

TV|AV|BV orCV|| - TV|AVBV|«>r TV|AV CV|; 

A V or TV | BV CV | = TV| A V or HV 1 1 A V or CV |. 

It is apparent that TV means “and." Notice that L is used here 
to mean “logically equivalent to," although I have 
written “ = 

Note: U is used here for < , not < . 

ImI her there is n mistake, or the usage varies. 

2!l. 'The parsing falters until we realize that JNV occurs in each 
message, and is probably a word. BAV and CAV also occur in each 
message. They transcribe into: 

JNV | BAV or CAV | BAV; 

•INV BAV | BAV and CAV |; 

JN V | BAV or CA V 1 1 BAV and CAV |; 

INV BAV CAV =. BAV = (BAV or CAV); 

-INV BAV CAV = - CAV - (BAV and CAV). 

The last t wo conclusions look like set theory statements. .INV parses 
like u binary operator. »INV XY could mean “X contains Y" in I he set 
theory sense. Then if UV is “or” in the set theory sense, the union, and 
TV is “and” in the sel theory sense, the intersection, the statements 
above can he rewritten: 

BAV U CAV :> BAV 

BAV D BAV n CAV 

BAV U CAV BAVO CAV 

BAV ~j CAV - • BAV - (BAV U CAV) 

BAV ~J CAV - • CAV = (BAV O CAV). 

24. NKV looks like a binary operator of which at least the lirst 
operand is a (point it y. J A V is uniformly the second operand. Kmm 2.1 
above we are alert to set theory statements, (amid il be Mini NKV says 
something is a member of some set? Try it. They become 

1<JAV; 2<JAV; JkJAV; 4t<JAV; S< JAV; 6tJAV; 7(,IAV; 1 UJAV; 
12«JAV; AVtJAV = - AV + W.JAV. 

.JAV is the set of j>ositive integers! It tits! 


UNCLASSIFIED 10 



II. II.CAMPAICNK 


UNCLASSIFIED 


2fi. These parse ini »: 

1 1 and 2l< JAV; 

Ml and 2) and .‘))t JAV; 

M l and 17)< JAV; 

(177 and 1(H)) and 101 )< JAV; 

IAV ^ NMV) and (11V NMV1 lAV and BV) n NMV: 
()c JAV; 

Hi JAV: H'tJAV; 8’, JAV; 8‘iJAV; (ft JAV; 8 ,M <JAV; 8'“«JAY: 

8 (JAV; BVf.lAV =• S^JAV; 

I liV and CVhJAV BV I OV ( JAV; 

(BV and CVbJAV =■ BVXCV t JAV; 

(BV and CVhJAV =. BV , l f JAV; 

1/2%-IAV; 1 2^JAV:0-:UJAV:7/()4JAV. 

This verities beyond doubt (he guess ol 24. 

2d. I lu n- is a new word, JOV. 'The messages read JAVt .JOV: 

0 | (JOV; 0 ■ BV( JAV =• BVcJOV; 

W2(JOV; AVand BV ( JOV =• AV-HVdOV; 

(AV and BV in JOV) and 0 * BV - • AV + BV in JOV; 

1 i Omit in JAV; l : 0 not in JOV; 

It is true that (AV BV) X ICV -r L)V) = (AV x CV) * 
(BV x i)Vl; 

It is I nit* that AV x l)V c BV x CV = . AV r BV s. (’V 5 
l)V. BV X DV y-0; 

AViJAV - 0 I -vAV. 

JOV is seen to be the field generated by JAV. in nlhcr words, the set 
ol rational numbers. The next lo the last message has a garble, an 
ex I ra neons A. 

27. This transcribes to: 

(AV - BV) and (BV = ■ AV) -* • HV.AV.BV. 

Clearly I IV means "logicallv eiiui valent or "■ - 
IAV ■ - BV) » . (AV = . BV) and (BV = ■ AV) 

( AV - - BV) ■ = • (AV = - BV) and (BV = ■ AV). 

28. These transcrihe to 

TiV- .1 - . < !V not in JOV; 

MV’ 2 - CV not in JOV; 

CV = h . («V not in JOV; 

CV- r> * CV iii JKV; 

JOV is in JKV; 

JAV is in JKV; 

d\T - 0-1 «■ (iV not inJEV. 

We have a new set. containing the rationals, and at least one 

irrational, but not (he imaginary yf—i. JEV is probably the real 

numbers. 
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29. These I ranscrihc to 

1 2" 'inJIW-,1 - M" 1 in M B V ; 

I I" 1 in JHV; I NV" 'in JHV; 

Ni.V JHV - I |;issnnung NLV is one word. Another possible 
parsing is LVtJHV, 1) - t>| 

1/linMCV; l/2inJCV; I/M in MCV; 1/NVinJCV; NLV MCV 
() |nr I.V (MCV, ()| (). Hut tlu* t\v<» examples suggest that 

NLV means “a limit or." IT NV is an integer this lits 
perfectly. | 

(I 1/2I 2 In JHV; (1 - !/:»)' in JHV; 


(I 


I / 4 ) * in JHV; (l 



in .IIW; 


fl - -Wf ' JHV; NI.V JHV in JHV. 

\ NV/ 

It' NLV means limit, then MEV contains the number e, a 
verilication of our guess that MEV named the real numbers. 

The last two lessons MO nod Ml were not published with the 
tirsl twenty- nine because it made too long an exercise. 

MO. The later messages of this group have (lie mysterious sequences 
ALiOl ), ABODE, DEF(1, etc, each ending with STV. If we bunch these 
each as a unit, the messages parse. They then say MNV I natural num- 
ber; MNV 2 natural number; MNV M natural number; MNV I2M STV 
natural number; conjecture STV means “the preceding is a set tor 
sequence),” and MNV means “belongs In.” There is doubt about the 
latter, since we thought earlier that it meant "contains”; AV belongs 
to I2M4 ~ • AV is a natural number; 12M45 or 4567 — 45 as sets: 12M45 
and 4567 = 12.14567 as sets. 

Ml. This last group is of impressive magnitude. II messages, of 
which the thirtieth is quite long. Parsing is eased by the parallel con- 
struction of the messages. They transcribe to: 

MRAV belongs to CHAV; JRHV belongs to CHAV; Mitt IV belongs to 
CHAV; the set MltAV, MRBV, MltOV, MKDV, MltEV, MRFV, MlttiV 
belongs to CHAV; |Since all the digits appear in these groups, maybe 
they are used like subscripts and should he read MIL. MR., ele.|; MU, 
belongs to CHAV; JO? belongs to CHAV; M()_._. belongs to CIIAV; the 
set MO,, MO.,, .!()», MO,. MO., MO,., MO ; , JO,.. JO,., JO,.. JO,,. Ml),., 
MO,;., MO,,;, MO,.-, MO...., MO>,, MO., belongs to CHAV; U,,, and I ) , 

22 MO, belongs to CHAV |Tliis one must be parsed wrong or garbled |; 
HLi belongs to MR,; HL.. belongs to MR,; HL. belongs to MIL; ML, 
belongs to MR-; HL,. belongs to MIL; 

AV < M and 12?? AV ■ — ■ HL,,- belongs to MR.; 

AV-* IMfind Tl< AV • ■ III, 1 1 belongs hi MIL; 

AV^ 2M and 44 AV « — ■ |ll, u belongs to MU,; 
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AV ■ If, and lid • AV ■ ■ HU belongs to JR .; 

AV • 1,7 and llili * AV - - HI.,, Mongs loJR. ; ; 

AV ' 127 and 112 * AV - Hl.it belongs to JIU 

The set HI.,. HI... HI.,.. HI.,,. HI.,.. HI.,:. HI.,,: belongs In. lO,: 

The set HI... HI.,. HI.,,. HI.,,. HI.,,. BU. HI belongs I o JO,; 

The set HI... HI., . HI ■>:. HI.,,. HI.,-, belongs In .10 

The set HI... and HI.,., and HI.,., and HI.. , and HI., belongs to .10,; 

The set HI. . HI., . HI.,,. HI HI.,,, belongs to .10,; 

'1*1, e set HI HI.,.,. Hl.„, HI.,,,, HI.,,, belongs to JO* |note a garble 

here, an N is repealed |: 

The set HI.,,. HI.’*. HI.,.. HI.,.., HI.,,, belongs to J0 7 ; 

These! Hl.,j, HI.,-, HI.,,. HI..,.. HU* belongs to .10,..; 

The set HI. HI., . HI. ,. HI. ,. HI.:,, BL:„ HU. BU. HI.::. HI 

HI HU„ HI HI HU. HI BU:. HI HI.,,,. HI.,.,. 

HI ., HI.,,.. HI., .... HI.,,:. HI.,,.., Bl.,, 1 . UL,„ belongs to JO,,; 

HU. and HU. and HI.,,., belongs to JO,,; 

The set HI. :, HU,. HU, belongs to JO,.: 

The sel BU. HlV *. HI.,,, belongs to JO,,; 

The set HI.,,. MU^BU ,, belongs to JO,.-,; 

'The set HI..,, BU. HI.,,, belongs to JOi*; 

The set HI.,,. HU, HI.,, , belongs to JO,:; 

The set HI..,, HI. ,,, HI .in; belongs to JO,,,; 

The set HI.,., HI..:. HI.,,: belongs to JO,,; 

The -set HI HI...... HI.,,., belongs to JO,,; 

CIIAV belongs to KSPV. 

Tin* transcription leaves a lot lo be resolved. There are several words 
the meanings of which are yet to be determined. The word CHAV (or 
Cllil seems to be central. There are seven words JR, and eighteen 
words JO., and each of these belongs lo CHAV. There are 98 words HU 
each >>| which seems to belong to a unique JO,. Does each also lielmig lo a 
unique JK, 7 With this hint we can straighten out the garbled message 
above; it reads "0<AV mid AV<‘>2 =• JO,, belongs to CHAV"; 
there was a V omitted. 1 was also able to reparse six other messages. 1 
will not bore you with the details, since the list above has been 
cor reeled. 

Since each Hi./ belongs lo one JR, and JO,, these can be displayed in 
a matrix 



JR, 

JU, 

JU, 

JR, 

JR, 

JR* 

JR; 

J(l, 

HI., 

Ml * i 

HI.,, 

HU 

BU 

BU 

BU; 


HI, 

Ml < i 

HI.,, 

HU 

HU 

BU 

BI., 



Ml J'a 

HU 

HI Mi 

HU;, 

HU, 




111 m 

HU 

HU 

HU 

BU- 


J( 1. 


Ml j; 

HU 

HI.,, 

HU 

HU, 




MI ji» 

HI... 

BU 

BU, 

HU, 



19 


UNCLASSIFIED 


UNCLASSIFIED 


KXTItATKItlttitiTItl A I. 


JO; 

BLi, 

BU 

BL«:i 

BU 

BL,jr. 



J0in 

BL„ 

BUi 

BLi, 

BU 

BLiik 



JO, , 

BL 

If 

47 

71 72 

73 

74 

75 


100 

lot 

102 103 104 

105 

106 

107 



131 

192 1 

33 134 

135 

136 

137 


140 

141 

142 





•10,1 1 

BLit 



BUi 

Bl 



JO,. 



BU, 

BU,, 

HL.„ 



JO„ 



BL-h, 

BL« 

BL||2 



JO,, 



BLi, 

BLm 

BL,m 



JOm 



BLij 

BLr .1 

BLmi 



JO.; 



BLs:, 

BUs 

Kli,» 



JOm 



BU 

BU 

BL,,* 



JO,, 



BL:» 

BLs; 

BL, i; 



JOii 



BLia 

BU 

BL ,*» 




7li 77 


Remember that these are not decimal numbers. There is only one cell 
with more than one entry, and the subscripts in it in decimal notation 
are 21. 39, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 89, 90. 
91, 92, 93, 94, 95, 96, 97, 98. The larger part of the entries is system- 
atically distributed in the first eight rows. This suggests the periodic 
table oL the chemical elements! On consulting a table we liud, sure 
enough, that elements 57 through 71 are rare earths, and are lumped 
into one cell. Some, hut not all, authorities also list 89 through 103 as 
rare earths. Klcment.s 21 and 39 are Scandium and Yttrium. 

CHAV must mean the |)criodic table. Jit. means column x, and JO, 
means row y. BL* means element Z. The meaning of KSl’V is not 
known, except that it. is a generalization of "iieriodic table.** It may 
merely mean lahle, or scientilic fuel, or university subject. 

looking back over the exercise we see we have penetrated the 
meaning of the basic 8yml>ols, and even more important, have learned 
some of the syntax rules of the notation, and have caught mislnkes in 
the process. We have a few words for sophisticated concepts, and, given 
more data, with a little labor we could establish its translation. 

'The concepts used here are the basic ones of number, sets, and 
physical constants which any cultures must share, flow bizarre the 
syntax and values of a culture could be 1 cannot conjecture, but any 
civilizations capable of sending a message across space must have many 
things in common. 
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APPENDIX 

Decently a series oF radio messages was heard coming From outer 
space. The Iransmission was not continuous, but cut by pauses into 
pieces which could lie taken as units. For they were repented over and 
over again. The pauses show here as punctuation. The various combi- 
nations have been represented by letters oF the alphabet, so that the 
messages can.be written down. Each message except the first is given 
here only once. The serial number oF the message has been supplied For 
each re Terence. 


1 

2 

A 


li 

6 

H 

y 

in 

n 

i:* 


u 

M 

15 

1G 

17 

IB 

19 


A hn *:n 31 j Kl .MNOfqKSTl J V 
AHCDKtUM.IKIJiNOI'QKSTUV 
AlM'UFtGHJKI.MNOPQR etc 

AA. b AAA .C . AAAA.U. AAAAA.E. AAAAAA.F. AAAAAAA.C 

I.AA . 1-HH I .C:C . | .1)0 LEE. LFF , LCG 

I.BKAA. I.0KHA. l.CKAB . LDKCA . LUKBB . tJ)KAC: I.EKDA . 

I.KKCH . IKKHO. LEKAO. LFKEA . l.FKDB . LFKCC . LFKBO. 

LFKAK 

I.KKAKHC I.KKCKHA . I.GKAKBD . LCKCKAC. LKAKBCKKABC 
LAMHA l.HMCA. L.AMCB . LCMDA . LBMOB. LAMDC LDUEA . 

I.CMEH . LBMEC . LAMED 

l.NMAA I.NMHB. LNMCC. LNMDO. LNMEE. I.NMFF. LNMGG 

I.AUAA . I .NONA . I.BOAB, LBOBA. LNONB . LNOBN . LDOBB. 

1 .1)0 AH. Ll- OAF . LFOBC 

LFOAOHt:. LFOCOBA. LFOBOCA . LODOEFOODEF 

UlKHH L.HKIIA . l.AHHN . IX'KCA. I.ARCN 

LKhCKifU. lrhcKag. lkbcobd. LRBBD 

I.KCHKDK . IJKCBUCC 

1JHBC. I.IKAG. LKJAOCC. LKJAKCB 

l.HIMD . UMMH. LA FIX . I.CFFB 

UAH. UBC ; UCD. UEJ ; UFJ , UGJ , URBCRCB 

QIJJA; QLAC , QLAKAA , QLNOAA; QLRBBB. QUBB; QHLAALAB. 

QQLCC. QUJG 

SLA A. SUAB; SLBKAA ; SLAOAA, SLNMAA: SHLFOAFLAPFF ; SHLAALBB 
LATA, LBTKATA ; LETKBTCT ; LFTOCTBT ; LGTG; LAMTJ 
LABCTKOAKJBKQBRJAC ; 

LCBATKOCRJBKOBRJAOARJN ; 

LDEFGTKKODRJCOERJBKOFKJ AOGRJN ; 


MI.1KAAV) l.AV 
HI AATIM AYI.BAV 
Ml ( AVI AMHAVB 


Ml < KAi.ltVI m:ov 
HI H.HM»VI 1‘SllV 
HI.UHIVI.AATHHUVh 
SI.KAVIVKI-VAV 


SLOhvrvorvAv . 
suovurrrvhKAvpvTv . 

a.OAVOPVSVOOAVPYSV . 

HQI.AVBVQI BAVBVBBVAV 
H4(.AVBV()|AAVBV8BVAV 
HINKMWMIVBUIIjOVCUVLAUjOVLBUjDV 
HIIVI.ADVLNMAnVLAftOVB 
HUVI.ABVUiBVLMttVRflVB . 
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SUVLAVHVQLAVBV . 

SIIVUAVbVUBVAV 
22 QT VUAVBVUBVAV . 

QTVUVBVQLBITBV. 

(ft VIJIAVDOUNAVI.AVb . 
HQUAVHVUVIIBVAVLBVAV. 
WQTVGVHVUVQGVQHV. 
SHQUYGVHYTVgt;V«IV 
MIVAYUVBVCVMVIJVAVbVCV . 
LTVAVTVIlVCYTVI V A VbVCV . 

LTV a vuv bvi: vu v t v a v h*i v A vr:v . 
LUVAVTVHVL'VTVIIVAVHVIIVAVCV 
*3 JNVIIVHAVI'AVBAV 
JNVBAVTVBAVCAV . 
jnvuvbavcavtvbavcav . 

ItJHVHAVCAVI.KAVIIVhAVCAV 
HIHVhAVt’AVl.1: AVTVHAVC AV . 

MTV JNVhAVCAV.JNVCAVBAVI.HAVCAV. 
llINVkAVt.AVjHVljCAVQHAV . 

SMTV INVKAVCAV.JNVCAVUAV.INVBAVUAV 
74 NKVAIAV. 

NKVaiAV. 

NKvCJAV . 

NKVaiAV . 

NKVCJAV . 

NKVFJAV 

NKVCJAV. 

NXVAAT.IAV . 

NKVABTJAV . 

HNKVAVJAVHKVKAVAJAV 
?b NKVTVAklAV. 

NKVTVTVABCJAV. 

NKVTVAUTAUTJAV. 

nkvtvtvcctahntamatjav . 

HTVJNVAVNMVJNVBVMtVJNVTVAVBVMIV . 
NKVN.IAV . 

NKVJJAV. 

NKVKJH/AV. 

NKVR.JCIAV 

NKVhJMIAV. 

NKVRIJJAV. 

NKVR.IANT.IAV. 

NKVH.I ANNTJAV 
NKVKJANNMTJAV 
HNXVHV.JAVNKVK.IBV IAV 


MNKVT VBVCV .1 AVNKVKBVCV.I ft V 
HNKVTVBVCV.IAVNKVUBVCV.IAV 
HNKVTVBVCVJAVNKVRBVCVJAV . 
QHKVPABJAV , 

QNKVHAB.IAV. 

QMKVNNCJAV . 

QNXVPOJAV 

26 NKV.IA VJOV 
NKVWAIUV 

(•WVlMbV.IAVkKVHV.IUV . 

NKVI'ABJOV 

IMK VTVAVRV.IOVNK VMAVflVJUV . 
HTVNKVTVAVBVJUVQlJtbVNKVI'AVHVJOV . 
QNKVPAN./AV . 

QHKVPftM.IOV 

SI.OfAVKVPl.’VIlVI'UAVCVOHVm 
SIKKJAVUVOHVCVnPAVbVCAL-VUV gLOBVUVN 
HNKVAV.IAVUMNAAY 

27 HTVHAVhVMHVAVHVAVHV. 
IblVAVhvrVMAVHVIUIVAV 
HVHVAVBVTVHAVBVHHVAV 

26 Ml RCVBCQNKVCVJOV 
MUlGVBBqNKVCVJqV 
MRCVBEQNKVCVJOv. 

HLRCVBENHVCVJEV . 

NKVJOVJEV. 

NKV.IAVJEV. 

HLRCVHHNAQNKVCVJLV 
29 NKVbARfiKNAJBV. 

nkvuancknajbv . 

HKVHARCIINA.IBV , 

HHVUAMIVIMAJBV 

ULVJBVA 

•WVPAAJCV 

wcvpabjcv. 

NKVPACJCV. 

NKVPANVJCV. 

lmlvjcvn 

MKVHlftAPABBlBV. 

nkvrhapal-cjhv 

nkvhmapauujrv 

NKVRHAP Alt) AHNTkJ ANNTJBV 
NKVKHAFANVNVJBV. 

NKVHLVJBVJEV. 


30. JNVAJAV; 

JNVBJAV ; 

JNVCJAV ; 

JNVABCSTVJAV : 

HJNVAVABCDSTVJNVAVJAV . 
LUVABCUESTVDEFGSTVDESTV : 

LTV ABCDESTVDEFGSTV ABCDEFliSTV ; 

31. JNVJRAVCHAV: 

JNVJRBVCHAV ; 

JNV JRGVCHAV : 

J N VJ R A V J RBV J RC VJ RDVJ RE V JRFV J RCVST VCKA V . 
-INVJOAVCHAV : 

JNVJOBVCHAV : 

JNVJOBBVCHAV ; 


"unclassified 
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H. If. f'AMPAICNR UNCLASSIFIED 


1 N V- 1 0 A V. I OBV J UC V. J ODV J OE V J OKV. 1 0G V 
. IUANV.JOAAVJOABVJOACVJQADVJQAEVJOAFVJOAGV 
I OBN V. 1 OBAVJ OBBVST VCHA V ; 
HTVIINAVUAVBBTJNVJOAVVCHAV ; 

• iriVBI.AV.IKAV . 

■ I MV IH BV.IRAV 
UIVIil.rV.IKKV 
IMVKIDV.IRKV 
INVKI.AHV.IRBV. 

HViVgMAVCgHABTAV.IMVHI.AVV.IKKV. 

MVTVQI IAV At'TQI IRBTAV. I NVBI .A V V JRCV 
IIVTVQUAVBCTQUDDTAV.INVBI.AVVJRDV . 
IIVTVQAVhETQMFFTAV.INVRl.AVV.IREV . 

MVTVQI lAVFGTqUAHFTAVJNVBLAVV.lRFV. 

MVTVQI IA VABGTQI IAHBTAV.INVBI .AVVJRGV : 
JNVBL.AVBLCVHLACVBLBCVBLDEVBLFGV 
BI*BGVSTVJOAV . 

. I NVHl.R VBLOVBL AD V BI .BDV BLDF V 
BIjT.MVBI.ACNVSTVJOBV : 
JMVBLEVBI.AFVBLCGVBLFAVBLABAVSTVJOCV 
JNVTVTVTVTVBLFVBL.AFVBL.nNVBLFBVBLABBVSTV.lODV. 
. I N VBf .GVBL AG VBI .DA VBLFCVBl .ABCVSTVJOEV . 

. I NVBI .ANNBLBN VB1 ,DB VBLFDV Bl . A BDVSTV J OFV . 
jNVHi.AAVBLBAVBI.DCVBLFEVBl.ABEVSTVJOGV; 
.ihvbi.abVblbbvblddvblffvblabfvstvjoanv. 

.1NVBLBEVBLDGVBI.GAVB1.GBVBLGCVBLGDV 
BLGEVBLGFVBI .CGVKL.ANNVBLANA VB1 .ANBVBLANCV 
HLANOVBI .ANEVBI.ANFVBL.ANGVBLACAVBLACBV 
Bl . ACC V BLACDVBL ACEV BI .ACF VBL ACC VBLADN V 
HLADAVBLAhBVSTVJOAAV . 
JNVTVTVBLBFVBLENVBI.AANVJOABV . 
JNVBI.BGVBLEAVBl.AAAVSTVJOACV : 

. I N V Bl.CN V BLEBV Bl .AABVSTVJOADV . 
.IHVBl.CAVBI.ECVBLAACVSTVJOAEV ; 

J NVBI CBVBLEDVBl.AAPVSTV.IOAFV . 

. I NVBI .CCV HI .F.EVBI .AAKVSTVJOAGV ; 

.INVBI CDVBLEFVBLAAFVSTVJOBNV ; 
.INVHLCEVHIEGVBLAAGVSTVJOBAV 
. I NV Rl C FVBLFN V BLABNVSTVJ OBB V ; 

JNVCMAVKSPV 


i 
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